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(57) Abstract: 

PURPOSE- To provide a cold cathode electron source 
manufacturing method by which cold cathode electron 
r^Snts are manufactured stably at low cos -n 
easy processes wherein the elements have a large 
surface area and show excellent properties. 
CONSTITUTION: Manufacture of a cold cathode electron 
source involves a process to form a resist fi.rr , on the 
Surface of a conductive layer for an emitter 3 .nto a 
wedg?-,i k e shape and a process to remove ^ part o^ 

conductive layer which comes out of the resst .Mm for 

Z emitter 3 by etching, wherein the resist film has 

smaller surface area of the lower main face in he 

conductive layer side for the emitter 3 than that of the 

uoper main face, which is a photosensitive face, and has 

batches. As a result, co.d cathode *<£™ ^ 

elements which can exhibit stable and exceHen 

properties by emitters 3 havmg 50 ™°<J™™ 

curvature and sharp edge parts are manufactured 

re^uciblv at low cost and high production yiel by 

simple processes and the elements can have a large 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages ' caused by the use of this translation. 

1 . ms document has been translated by computer.So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3 in the drawings, any words are not translated. 




[c!2^ V mannfachtre method of the cold cathode —^2^ 
forms in the conductor-layer front face for emitters a resrst Eta which ^ the upper principal 

fce process which carries out opposite arrangement of the S ate ^ c ^ wed^shaped emitter which removes 
3i ze P of the aforementioned eaves-like portion m this ^^^^^^f s^^^on^A eaves, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Sin! Application, this invention relates to the mannfachne method of a cold cathode e!ec_ce element. 

[Sption of the Pnor Art] A field ennas ion T J^~^^0^^ ^ ^ 
fine processing technology of a seimcondnctoj moreover °Tta,*Sle GHz band amplifier, and large power and a 

0004 The thin film field emission type electron source shown m a^mi^ opens 0^ ^ ^ ^ 

rzfe^r^sr^ 

ithography technology is appropriate. However with the present^ Fort ^ S°^^ ^ 
d Leter of the electronic beam spot turns into the ^^f^Slode 52 acute, you have to add 
micrometers is a limitation. For thus reason, .^.^^^^^^ on m the meantime, especially a cold 
still more various processes. However, poss^hty of ^^^"fTSement, so that a process increases 

bs:srcXd^ 

JSSSflTha thin film field emission type electro, source 

of cam of the height using isotropic etch.ng technology, ^fo^Ae^^ ^ )# ^ addition , 74 

the insulating layer 72 on the insulator substrate 71 using .photo etchmg , tecnn ^ x of ^ conflgura tion of 

are cold cathode 73 and a gate electrode does not advance by formation oi 

the cold cathode 73 by etching conditions is difficult. Furthermore, wnen an 

a side-attachment-wall protective coat etc. it cannot apply. covering material on emitter 

[0009] Moreover, about the gap control between ^^S?^ Eat aXdercut may enter, and forming the gate 

b^cmJ^^ 

6/10/20C 
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apply. 

&M » be Solved by the Invention] Inthe "J^S^^^^^.T^^^ST 
the stable field emission type electron source could not be obtamed. can 
stable, and good at a simple process and cheap cost. 

[Ss for Solvmg the Problem] The manufacture method of 
Includes the process which forms in the fT^^J^^^^i^SS layer for emitters smaller 
saves with an area of the lower principal plane by the side of the a * ore ™™ ™ ^ Mch removes the 

than the upper principal plane which is a sensitiza^ ^^^^^S^S^ by etching, 
aforementioned conductor layer for emitters which overflowed irom me aroi includes the process which 

[0013] The manufacture method of a cold cat ^ e ^ of the 

__S^^^ 

&n] Since the emitter „hh which the nose of cam was "^SEl of a 
performed usually can be formed with umformly and "*^-^«^«^ l ow . b attery-izing of a 
-old cathode electron source according to claim 1 , cheap and large-area-izmg are possioie, 
gate voltage, the stable high emission current, and high repeaKbihQr are obtained^ 

repeatability are obtained. 

[Example] Below, the example of this invention is ^^f^f,. . consists of Mo of0 . 3 -micrometer ** is 
0017] (Example 1) As shown in drawmgl , the conductor layer 2 winch ~^ ot ^^ Next, as shown in 
formed in the front face of the insulating substrate 1 ^^^r example ^J^^^^ is with resist 

front face of the aforementioned conductor layer 2. to t ^ c^ne nf eaves to which the area of a lower 

exposed in PL501F and a paddle performs development for T^^^f/^meters and light exposure 2.0 
seconds, The size of an eaves-like portion the size of an .^^^l^^ ^ siz e of an eaves- 

Se^^^^ 

rrro^s^ 

-mitters 3 and the gates 6 which are mentioned later. 

[S S£ « , the £esen,s serrate 

SubSttatel - 6/10/2003 
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[0O 2 2] The colons of dry etching are etching gas CP 4. : Yo U may be 02 =i70:30 S ccm, pressure O.lVTorr, KP 
outout 300W, and time 1 0 minutes. formed bv vacuum evaporationo on the conditions 

wM hhas'the shape of aforementioned ""^S^^^^S opposite arrangement of the gate 6 
resist film 5 using exfoliation liquid (lift og> « si2e rf te aforementioned eaves-lrke portton to 

which presents mmute distance partition equivai 

[his emitter 3 is carried out. •„„„„,„ „f cam with a radius of curvature of 50nm or less is 

0025] According to the above f^.^tZZ^oS largTa^tion of a cold cathode electron- source 

obtained using the conventional photolithography ^ 0l °^^? cost can also be attained, 
lament is attained, and, moreover, cheap-ization of ^^^^^ be attaine d, damage on the cold cathode 

EnlouS^ 

electron source of a low-battery drive can be obtamed & insulating substrate 1 (glass 

[00 28] (Example 2) it is f^^^^^Sb^^^ ^ 1 1 is formed ** *° ^ 

^0029] Then, the gate 6 which presents serrate ^^^f^^ emitter 3 which has the radica ized 
carries out minute distance partition ****** ] , * ^2^5 *Z front face of the aforementioned insulatmg layer 1 1 . 
10 se of cam at the same process as an example 1 ^ R emitter 3 and the opposite field lower part of the 
00301 Furthermore, the insulating-layer creyice 12 is formed m an ernm 3 ^ ^ gatg 6 ^ 

Ste 6 the space of the aforementioned insulatuig-layer crevice 12 » respectively. The cold cathode 

Se to give wet etching to the ^£ 0 ^ insulating-layer crevice 

md good property can be manufactured at cheap cost. 

ian demonstrate the stable and good I proper^ by ^ ^™ ™ sufficient Ratability at cheap cost by the simple 
Sr^em^f '£.««*--^ ltobe 

S According to invention according to c«, ^-^1— - - — 
mproach 1 micrometer or less, and the manufacture method^ wc tf arrange to 

f^n^a^^ 
-an be offered. 
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^S&osfseSrSing the manufacturing process ef the odd cathode election source in tire exanrp.e 1 
cross section showing the manufacturing process of the coid cathode electron source in the example 1 

SSteSS «- «*» *• manufac turing process of 4116 cold cathode electron somce m * e examp,e 1 

SSSThe cross section showing the manufacturing process of me cold cathode electron source in the example 1 

}f this invention ™tv,nrle electron source in the example 1 of this 

Drawing 51 The plan showing the manufacturing process of the cold cathode electron source in 

nvention . of the cold cathode electron source in the example 1 

Drawing 61 The cross section showing the manufacturmg process ot toe com cainouc ci 

"^Sm plan showing the manufacturing process of the cold cathode electron source in the example 1 of this 
SSsi The cross section of the cold cathode electron source obtained according to the example 1 of this invention 
p^wing^ The plan of the cold cathode electron-source element obtained according to the example 1 of this invention 
Tawing 101 The graph which shows the relation of the light exposure of an eaves-like portion and the size in the 

;xample 1 of this invention exposure of an eaves-like portion and the size in 

Drawing 111 Explanatory drawing showing the relation of the light exposure oi an ed vcs y 

SSSlCa^ — showing the configuration of me emitter in the example 1 of mis invention, and a 
£m Explanatory drawing showing the relation of the Ugh, exposure of an eaves-like portion and the size in 

he example 1 of this invention PY nn<5ure of an eaves-like portion and the size in 

Drawing 141 Explanatory drawing showing the relation of the light exposure ot an eaves iik p 

he example 1 of this invention exnosure of an eaves-like portion and the size in 

Drawi ng 151 Explanatory drawing showing the relation of the light exposure oi an eav y 

£5Sffl E 1 P ™t 0 a"wfng showhtg .he configuration of me emitter in the example 1 of mis invention, and a 

££ui Explanatory drawing showing the relation of me light exposure of an eaves-tike portion and .he size in 

showing me relation of me tight exposure of an eaves-like portion artd tire size in 

SSSla t££Z£L showing me manufaomring process of tire example 2 of Jia invention 
S« The cro s section showing the manufacturing process of the example 2 of this invention 
gSgi X ^perspective diagram showing somee 

S: Sam STSt 2 urce showing other examp.es tirrther 
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Rawing 241 The partial perspective diagram of the conventional electron source showing other examples further 
Pescription of Notations] 

1 Insulating Substrate 

2 Conductor Layer 

3 Emitter 

4 Conductor Layer 

5 Resist Film 
5 Gate 

1 1 Insulating Layer 

12 Insulating-Layer Crevice 
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